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CAUSE OR CHANCE? 


In a recent address before the staff 
of the Bureau of Standards, Dr. Paul 
R. Heyl discussed the change of atti- 
tude that has recently occurred among 
scientific men with regard to the law 
of cause and effect. Many of the fun- 
damental principles of nineteenth cen- 
tury science have been discarded or 
radically altered, but it has been re- 
served for recent years to attack this 
most fundamental principle of all. 

Scientific thought ever since such a 
thing has existed has postulated a uni- 
verse of law and order, not only on the 
large scale where such law may be ob- 
served but also on the subatomic scale 
where it has been assumed. The new 
view recognizes law on the large scale, 
but denies it on the scale of electronic 
action. Perhaps the best illustration 
of this new thought is one based on 
the behavior of human individuals. 
Individually, man is somewhat of an 
enigma; one can never say with cer- 
tainty what any particular person will 
do next. But with a million or so 
individuals this uncertainty disap- 
pears. We can safely predict how 
many of them will take any particular 
course of action. In the mass, man is 
a mathematical problem. 
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Something very like this is the latest 
turn in scientific philosophy. Dirac 
speaks of “the free will of nature,” 
meaning that electrons individually 
may not be governed by the law of 
cause and effect, but in large numbers 
law may make its appearance. 

Doctor Heyl quoted de Broglie, the 
founder of the theory of wave mechan- 
ics, as saying that whatever may be 
the final fate reserved for these new 
doctrines, it is of infinite interest to 
philosophers that scientists have been 
led, even though but for the moment, 
to doubt the law of cause and effect 
in nature. 


HYDROGEN ISOTOPE OF MASS 2 


For a long time it has been con- 
sidered that the nuclei of all hydro- 
gen atoms are the simplest and that 
the nuclei of all other atoms are com- 
posed of hydrogen nuclei and elec- 
trons. It has now been found by 
Harold C. Urey and G. M. Murphy, 
of Columbia University, in coopera- 
tion with F. G. Brickwedde, of the 
Bureau of Standards, that all hydro- 
gen nuclei are not alike, but that 
about 1 in every 4,000 is itself built up 
of 2 ordinary hydrogen nuclei, pro- 
tons, and 1 electron. It has, there- 
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fore, twice the weight of ordinary 
hydrogen and is called and isotope of 
hydrogen because it has the same 
chemical properties. Its occurrence in 
ordinary hydrogen is so small that it 
had to be concentrated before its de- 
tection and identification could be 
made certain. Calculations were 
made of the vapor pressures of the 
two kinds of hydrogen which showed 
that it could be concentrated by the 
fractional distillation of liquid hydro- 
gen at a low pressure only slightly 
above its freezing point. Samples 
were prepared in which the concentra- 
tion was increased to 1 in 500 or 600. 
The isotope was detected and iden- 
tified by means of its spectrum pro- 
duced by passing an electrical dis- 
charge through the gas. The spec- 
trum was analyzed by means of a 
diffraction grating with a focal length 
of 21 feet. 


HEAT OF VAPORIZATION OF WATER 


A knowledge of the quantity of heat 
required to convert water into steam 
under saturation conditions is essen- 
tial in.the design of steam power 
plants. The bureau, in cooperation 
with the American Society of Me- 
chanical Engineers, has been making 
a long series of measurements in the 
range from 50° to 270° C. Recent de- 
terminations at 50°, 70°, and 90° C. 
give values of 2,381.6, 2,333.6, and 
2,283.4 international joules per gram, 
respectively. 

The official report on this work will 
be published in the March number of 
the BUREAU OF STANDARDS JOURNAL OF 
RESEARCH. 


INFRA-RED ARC SPECTRUM OF 
PHOSPHORUS 


The spectrum of an element is that 
one of its characteristics by which its 
identity is definitely and absolutely es- 
tablished. Very little is known about 
the are spectrum of phosphorus, al- 
though this element plays such a 
prominent role in the chemistry of bio- 
logical and industrial processes. ‘The 
reason for this is that the prominent 
features of the spectrum lie either in 
the extreme ultra-violet or in the in- 
fra-red beyond the reach of ordinary 
spectrographic methods. Recently, at 
the bureau, that portion of the phos- 
phorus are spectrum, which lies in the 
infra-red, was photographed for the 
first time by means of specially sen- 
sitized plates prepared by the LHast- 
man Kodak Co. About 40 new wave 
lengths have been measured, and these 
have been brought into relationship 


TECHNICAL NEWS BULLETIN 


with the ultra-violet lines already 
known as the result of the discovery 
of some additional ultra-violet lines. 
The analysis of the wave-length data 
shows that the spectrum agrees in all 
respects with that required theoreti- 
cally for the phosphorus atom, with 
15 electrons outside the nucleus, 5 of 
which are responsible for the observed 
spectrum. The. ionization potential 
has been found to be 11.11 volts. 

Those interested will find a complete 
report of this work in the March num- 
ber of the BUREAU OF STANDARDS JOUR- 
NAL OF RESEARCH. 


OXIDATION OF ALDOSE SUGARS BY 
BROMIDE WATER 


The oxidation of the aldose sugars 
to monobasic acids by bromine water 
is one of the classical reaction which 
has been considered as evidence for 
the aldehydie structure for glucose 
and related sugars. In a recent in- 
vestigation at the bureau, bromine 
oxidations of various sugars were fol- 
lowed by the optical rotations of the 
solutions. A. Series of remarkable 
changes was found from which it was 
concluded that the sugars are not oxi- 
dized to the sugar acids as previously 
believed. The delta lactones are the 
first products which can be detected 
by means of the optical rotations. 
The acids which appear Subsequently 
are Secondary products resulting from 
the hydrolysis of these lactones. If 
the fact that the lactone formation 
precedes the formation of gluconic 
acid is interpreted to indicate that 
one ring form of the sugar is oxidized 
directly to the lactone, it can not be 
said whether or not the particular 
form of the sugar which is oxidized is 
the predominating form in solution. 
Nevertheless it is of interest that the 
delta or 1, 5 lactone is found in solu- 
tion after the oxidation of a solution 
containing normal glucose which sup- 
posedly contains a 1, 5 ring structure. 
A complete report of this study will 
appear in the March number of the 
BuREAU OF STANDARDS JOURNAL OF 
RESEARCH. 


DESIGN OF DOMESTIC GAS BURNERS 

Investigations covering 16 years at 
the Bureau of Standards have shown 
that there are four important condi- 
tions which should be fulfilled by a 
domestic gas burner: It should not go 
out, it should not flash back, it should 
be an efficient heat producer, and it 
should not produce carbon monoxide. 
On first thought it may appear a sim- 
ple matter to design a burner which 
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will fulfill these conditions, but since 
they are all so interrelated and in 
some ways contradictory, and, more- 
over, are so influenced by other con- 
ditions of use, the matter of a Ssatis- 
factory design is quite complicated 
and difficult. © 

The subject has only received atten- 
tion during comparatively recent 
years. The first gas company in the 
United States was organized in Balti- 
more in 1816, but for at least 80 years 
gas was used almost entirely for light- 
ing. Not until 1900 was gas employed 
to any extent for cooking, and it was 
not until 1916 (100 years after the 
introduction of gas into the United 
States), that the bureau was first 
ealled upon to study the design of at- 
mospheric gas burners. During the 
World War when coal was difficult to 
obtain the use of gas for heating pur- 
poses became much more common than 
before, and owing to the use of poorly 
designed appliances a considerable 
number of accidents occurred. Since 
1916 the bureau’s work has, therefore, 
included a study of the efficiency and 
safety not only of the gas burner but 
of the appliance. The various factors 
which limit the design of gas burners, 
flashing back, lifting of the flame from 
the burner, and incomplete combus- 
tion which results in the liberation of 
either carbon monoxide or soot and 
yellow flame, may be plotted as curves, 
thus showing graphically the limits 
within which a successful burner must 
operate. 

The apparatus used at the bureau 
in studying burners is designed to 
facilitate the determination of the 
proportions of a well-designed burner. 
The size of the ports is determined by 
the probable rate of gas consumption 
and the heat content of the gas as 
well as by the time allowable for a 
given heating operation. Having de- 
termined the size of ports, the throat 
area of the burner should be 40 per 
cent of the total port area and the 
length of the injection tube six times 
the throat diameter, the walls expand- 
ing with a 2° slope from the smallest 
diameter which occurs near the tip 
of the orifice through which the gas 
is injected into the tube. The air 
which is mixed with the gas in this 
tube is known as the primary air, but 
this air is never sufficient in amount 
to burn the gas completely. Second- 
ary air must, therefore, have free ac- 
eess to the flame to complete the com- 
bustion. The shape of the burner, 
distance between the ports, and the 
distance from the burner to the uten- 
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sil are, therefore, important consid- 
erations. 

As the result of this work it is 
possible to design an efficient and safe 
burner which will operate within any 
reasonable limits of gas consumption 
and composition. It is of interest to 
note that to meet widely different 
conditions, such as exist in communi- 
ties served with natural and artificial 
gas, manufacturers are supplying 
burners of slightly different propor- 
tions, each best adapted to the gas 
available where they will be used. 
Atmospheric pressure, which varies 
with altitude, also has a slight effect, 
an appliance which would be perfectly 
satisfactory at Washington being not 
so well adapted to service in Denver, 
for instance. Atmospheric humidity 
has so slight an effect that it may be 
disregarded. This subject of gas- 
burner design has been in part dis- 
cussed in Circular No. 394 which may 
be obtained from the Superintendent 
of Documents, Government Printing 
Office, Washington, D. C., at 10 cents 
per copy; another paper in prepara- 
tion will cover the remainder of the 
subject. 


EFFECT OF HUMIDITY ON POWER OF 
INTERNAL-COMBUSTION ENGINE 


The power which can be developed 
in an automotive engine is propor- 
tional to its mass rate of oxygen con- 
sumption. 

This statement summarizes. the 
results of research at the Bureau of 
Standards during the last 15 years 
and furnishes an interesting contrast 
to the complex formulas developed to 
account for the effects of various atmo- 
spheric factors on engine performance. 
This simple formula materialized 
when results of the final research, that 


of the effect of humidity, were con- 


sidered, together with results of earlier 
work, on the effects of other atmo- 
spheric factors on engine performance. 

Previous work had verified the quo- 
tation above over wide ranges of tem- 
perature and air pressure. The latest 
work, which will be discussed in a 
Technical Report of the National Ad- 
visory Committee for Aeronautics, has 
proved the truth of the Summary over 
a wide range of humidity. 

Although all of this work was done 
on the grounds of the bureau in Wash- 
ington, the atmospheric conditions 
were artificially varied over such 
ranges that it is now possible to predict 
the performance of an engine any- 
where on the surface of the earth—in 
the hot, dense atmosphere of Death 
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Valley; in the oppressive humidity of 
the tropics; or in the thin, cold air at 
the peak of Mount Everest. 

The bureau’s altitude laboratory, in 
which a portion of this work was done, 
is a testing chamber of such versa- 
tility that the entire sequence of ex- 
periments could have been made 
therein. The greater portion of the re- 
search was carried out, aS a matter of 
convenience, in the automotive labora- 
tory, where special apparatus was de- 
signed and constructed to enable the 
artificial control of atmospheric con- 
ditions. It was also necessary to de- 
velop a new type of psychrometer, 
capable of precise measurement of 
humidity over the extreme range used. 
This instrument will be described later 
in a Bureau of Standards publication. 


WEATHERING OF SOLDERED AND 
TINNED SHEET COPPER 


Accelerated weathering tests of tin 
and solder covered copper may be 
made in humid atmospheres contain- 
ing 1 per cent SO, 5 per cent CO:, 
and 94 per cent air by volume, if main- 
tained around 50°C. or over. In the 
March number of the BUREAU OF 
STANDARDS JOURNAL OF RESEARCH re- 
sults are given in tabular form show- 
ing that tin and electrotinned copper 
are but slightly attacked by the above 
atmosphere. On the other hand, heat- 
treated -electrotinned copper and 
hand-tinned copper are badly cor- 
roded and very badly pitted, while 
soldered copper, if heated to high 
temperatures previous to weathering, 
is markedly furrowed, resulting in a 
decrease not only of the strength of 
the sheet at the joint but also of the 
number of bends required to produce 
failure. The pitting is due to the 
formation of a brittle copper-tin layer 
which, upon cracking, exposes copper 
and forms with it the cathode of a 
galvanic cell. The furrowing of cop- 
per at the solder-copper junction is 
also due to similar galvanic action. 

Microscopic study revealed that the 
copper alloyed with the molten tin 
of the tin coating or of the solder 
to form definite layers. The layers 
of tin-copper alloys adjacent to the 
sheet became richer in copper the 
higher the temperature used during 
tinning or soldering. The pitting of 
copper caused by galvanic action set 
up between these copper-rich alloys 
was considerable. At lower tempera- 
tures, less alloying occurred, with the 
result that the tin coat contained very 
little copper and the pitting and fur- 
rowing were markedly diminished. 
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Poor technique in the use of flux is 
not the cause of seam corrosion, but 
can cause pitting of copper. The pre- 
vention of seam corrosion and pitting 
of copper coated with tin-bearing ma- 
terials lies in the prevention of the 
formation of copper-tin alloys. The 
corrosion can be reduced to a mini- 
mum by using low temperatures dur- 
ing tinning and soldering. 


EFFECT OF ATMOSPHERIC MOISTURE 
ON THE DETERIORATION OF LEATHER 
CONTAINING SULPHURIC ACID 


The effect of atmospheric moisture 
on the deterioration of leather contain- | 
ing sulphuric acid has been studied. 
Two lots of leather tanned in the bu- 
reau’s experimental tannery with que- 
bracho extract and two lots of leather 
furnished by commercial tanneries 
were used. Samples were treated so 
as to contain varying amounts of sul- 
phuric acid up to 4 per cent. The 
tensile strength of each sample was 
then determined after conditioning at 
65 per cent relative humidity. One- 
half of the leather was then aged at 
65 and the other half at 85 per cent 
relative humidity. Selected samples 
were tested for strength after differ- 
ent aging periods up to two years. 
The change in strength of each sample 
during aging was taken as a measure 
of its deterioration. The average 
moisture content of the leathers was 
approximately 15 per cent at 65 per 
cent relative humidity and 18 per cent 
at 85 per cent relative humidity. 

The rate of deterioration of the 
leather was found to be materially in- 
fluenced by the amount of moisture 
in the atmosphere with which it was 
in contact. It was greater at the 
higher humidity and became more 
noticeable with increase in time and 
acid concentration. Leather, in sery- 
ice and in storage, is subject to nor- 
mal atmospheric changes and its mois- 
ture content will vary accordingly. 
Therefore, these results demonstrate 
the importance of carefully control- 
ling the sulphuric acid content of 
leather in the manufacturing pro- 
cesses. 


STANDARD FOR BRAILLE PAPER 


At the request of the Library of 
Congress a study was made at the 
bureau of Braille papers to be used 
in books for the blind. The results 
were reported last month, and will be 
used in the development of a purchase 
specification. There are no standards 
for such paper, and tests of 11 differ- 
ent papers, both printed and un- 
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printed, used by eight different print- 
ers, Showed that a considerable varia- 
tion exists. The special requirement 
of this paper is that the embossed 
points forming the printed characters 
must have sufficient resistance to 
crushing and yet not feel harsh to the 
sensitive fingers of the blind. The 
former property, tested by measuring 
the deformation of the character un- 
der a fixed load, was found to be 
closely related to the tensile breaking 
strength of the paper and its elonga- 
tion under tensile stress. Detailed re- 
quirements for these properties, and 
for weight, thickness, and folding 
endurance were suggested. 


BOND PAPERS FROM HIGHLY PURIFIED 
WOOD FIBERS 


A study on a semicommercial scale 
has been made at the bureau of the 
manufacture of bond types of papers 
from commercial highly purified wood 
fibers, for uses requiring permanency 
(TECHNICAL NEws BULLETIN No. 170; 
June, 1931). As a part of the investi- 
gation, the experimental papers pro- 
duced were tested for strength, chemi- 
cal purity, and aging properties. The 
strength tests included bursting, ten- 
sile, and tearing strength, and fold- 
ing endurance. Those for chemical 
purity included alpha cellulose con- 
tent, copper number, acidity, and 
quantitative tests for the sizing mate- 
rials present. The accelerated aging 
test consisted of heating the papers in 
air to a temperature of 100° C. for 72 
hours, and then measuring the extent 
of change in the various strength and 
chemical properties. 

By studying the effects of variations 
in beating conditions on the properties 
of finished papers a method of beating 
well adapted for this kind of fiber was 
evolved. The papers possessed excel- 
lent strength, exceeding, in the case 
of the bond papers, the strength re- 
quirements of the highest grade bond 
papers purchased by the Government 
Printing Office, and, in the case of the 
currency type papers, the strength re- 
quirements for United States currency. 
The experimental papers also possessed 
other characteristics desirable in these 
types of papers. . 

Some of the possible factors in- 
fluencing the aging properties, which 
arise in the process of converting pulp 
into paper, were studied, including ef- 
fects of beating; alum (acidity), rosin, 
and starch used in beater sizing; and 
glue, starch, alum, and formalde- 
hyde used for surface sizing. The 
amount of beating required to produce 
the desired characteristics in the pa- 
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pers had no apparent effect upon the 
chemical properties of the fibers or 
upon their stability. A definite rela- 
tion between the acidity of the rosin- 
sized papers and their stability was 
noted. A marked lowering in stabil- 
ity was caused by the use of excessive 
amounts of alum. By careful control 
of the acidity of the stock in the 
beater (that is, amount of alum added 
to the beater), it was possible to pre- 
pare well-sized papers of very high 
stability. Other factors being alike, 
papers with the lowest rosin content 
had the best resistance to accelerated 
aging. In general, the addition of 
starch in the beater caused an in- 
crease in the strength of the paper, and 
had no deleterious effect upon the sta- 
bility of the finished paper. ‘The ef- 
fects produced were practically the 
same for the two kinds of starch prod- 
ucts used; one prepared by a process 
of acid hydrolysis, and the other by 
a process of oxidation. 

Unsized and rosin-sized papers were 
surface sized with glue and starch so- 
lutions. In general, the bursting 
strength, tensile breaking strength, 
and elongation increased on surface 
sizing and the tearing strength de- 
creased proportionally with the 
amount of size taken up by the basic 
paper. No such relation appeared to 
hold in the case of the folding endur- 
ance, which increased on surface siz- 
ing about 10 per cent on the average. 
In the case of the currency type pa- 
pers, which had exceptionally high 
folding endurances before sizing, a 
slight decrease in folding endurance on 
surface sizing with glue was noted. 
For the specific samples of glue and 
starch used in this work, but little dif- 
ference was noted in the final results. 
In general, the stability of the papers 
toward accelerated aging was im- 


-proved by surface sizing. When alum 


was used in moderate amounts, as a 
preservative for the glue or starch in 
the surface-sizing baths, it caused no 
deleterious effect on the paper as far 
as could be determined by the tests 
applied. 

A complete report of this study was 
published in the November number of 
the BUREAU OF STANDARDS JOURNAL OF 
RESEARCH, and is now available as Re- 
search Paper No. 372. Copies can be 
purchased from the Superintendent of 
Documents, Government Printing Of- 
fice, Washington, D. C., at 15 cents 
each. 


PAPER FROM RAW COTTON 


The prevailing low price of raw 
staple cotton is directing attention to 
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the possibility of using it for making 
paper. Cotton producers are inter- 
ested in finding new or enlarged out- 
lets for this material because the in- 
creasing use of synthetic fibers for tex- 
tiles, and other adverse economic devel- 
opments are leading to the accumula- 
tion of an increasing surplus of this 
important agricultural crop. 

Next to the textile industry, the 
paper industry is the largest consumer 
of cellulose. In view of the many in- 
quiries received by the bureau con- 
cerning the paper industry as a po- 
tential user of raw staple cotton, the 


question was discussed with various | 


users of cotton fibre for paper mak- 
ing. The consensus of their opinions is 
as follows: 

Raw staple cotton as produced at 
the present time can not compete with 
the highest grade of textile cotton 
wastes used for paper making as the 
price differential still favors the latter 
considerably, and any lowering of the 
price of staple cotton is refiected in 
the price of the textile wastes. There 
is considered to be no great difference 
in the way the two different classes 
of materials react in the paper-making 
processes or in the quality of paper 
prepared from them. Cotton linters, 
the shorter cotton strands left after 
removal of the staple cotton, and which 
is lower in price, is used to Some ex- 
tent in the paper industry but it ap- 
pears to lack, for most purposes, some 
of the desirable paper-making prop- 
erties possessed by the textile wastes. 

From the above opinions, it appears 
that the use of raw staple cotton for 
paper making hinges largely on the 
economic factors, and probably the 
only way the present unfavorable cost 
ratio could be overcome would be by 
the production of the staple cotton on 
a generally mechanized basis. Ac- 
cording to a recent news item, study in 
this direction is being made at the 
University of North Carolina. It is 
of interest that, according to historical 
records, raw cotton was the first source 
of cotton fibers for paper making, be- 
ing largely used, apparently, from the 
seventh century until the eleventh 
century when it began to be displaced 
by waste textile materials. 


MASONRY CEMENTS 


The tests of the masonry cements 
outlined in TrcHNICAL NEWS BULLE- 
TIN No. 174 (October, 1931) have 
brought out the great variation in 
their properties. Measurements were 
made of the spread upon a plate of 
the neat pastes dropped from an ap- 
paratus similar in principle to the 
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Saybolt viscosimeter. The ratio of 
the weight of cement to water to pro- 
duce pastes having the same spread 
varies from 1:1 to 2.8:1. The ap- 
parent specific gravity of the pastes 
varied from 0.838 to 1.98. The appar- 
ent specific gravities of the mortars 
made from the cements have been 
found to range from 1.59 to 2.24. The 
variations in these specific gravities 
appear to be some function of the 
amount of waterproofing material con- 
tained in the cement and of the weight 
of the cement per unit volume, 

When equal amounts of sand are 
added to equal amounts of pastes hay- 
ing the same neat spread the result- | 
ing mortar does not have equivalent 
flows on the flow table, these flows 
varying from 56 to 160. The range 
in seven-day compressive strength of 
a 1:3 by volume mix, using a mixture 
of standard and pit-run Ottawa sand 
as aggregate, varies from 15 to 4,085 
lbs/in*. The yields of the mortars 
vary considerably. The water re- 
quirement to produce a mortar flow 
of from 100 to 115 on the standard 
10-inch flow table varied from 0.73 to 
1.35 by volume. The cements requir- 
ing the greatest amount of water 
would not, aS might be expected, give 
the greatest yield. 

The plastic measurements on the 
modified McMichael viscosimeter 
varied from 510 to 2,360 for mortar 
mixes that all had a flow-table meas- 
urement of 100. Certain cement mor- 
tars show a decrease, some an increase, 
in flow-table measurement due to the 
mixing given in the plasticimeter, all 
mortars being given the same amount 
of agitation. Within the plastic limit 
the cements have a range of from 200 
to 1,200 grams shear resistance. The 
amount of water that could be added 
to a cement and have the mortar re- 
main within the plastic range varied 
from 5 to 6 per cent, with but few 
exceptions. This is true for cements 
requiring Small amounts as well as 
large amounts of water. Thus at one 
extreme a cement was. plastic with 
from 11 to 17 per cent water and at 
the other extreme a cement was plastic 
with from 24 to 29 per cent of water. 


RELATION BETWEEN DENSITY AND RE- 
FRACTIVITY OF SOME GLASSES 


The work on the relations between 
density and index of refraction of 
soda-silica glasses containing from 
about 50 to 80 per cent soda, has led 
to the conclusion that the changes in 
density and index of refraction with 
composition can be represented more 
accurately by straight lines than by 
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a single continuous curve. When the 
density or index of refraction of the 
soda-silica glasses is plotted against 
the silica or soda content of the 
glasses, there is a definite change in 
the slope of the line at points whose 
composition would correspond to soda- 
Silica ratios 4:6, 3:6, and 2:6. 

The relation between index of re- 
fraction and density is strictly linear 
and can be expressed by N=1,8668— 
0.899V, in which N is the index of 
refraction for yellow light and V is 
the reciprocal of density or specific 
volume. For glasses containing lime 
and magnesia the above equation holds 
if one adds to it 0.00114 times the per- 
centage of lime and 0.00055 times the 
percentage of magnesia in the glass. 


RADIO TRANSMISSIONS OF STANDARD 
FREQUENCY 


The bureau transmits standard fre- 
quency signals from its station WWYV, 
Washington, D. C., every Tuesday. 
The transmissions are on 5,000 kilo- 
cycles per second, and are given con- 
tinuously from 2 to 4 p. m., and from 
10 p. m. to 12 midnight, eastern stand- 
ard time. (From October, 1931, to 
March, 19382, inclusive, the evening 
schedule was two hours earlier.) This 
service may be used by transmitting 
Stations in adjusting their transmit- 
ters to exact frequency, and by the 
public in calibrating frequency stand- 
ards and transmitting and receiving 
apparatus. The transmissions can be 
heard and utilized by stations equipped 
for continuous-wave reception through- 
out the United States, although not 
with certainty in some places. The 
accuracy of the frequency is at all 
times better than 1 cycle (1 in 
5,000,000). 

From the 5,000 kilocycles any fre- 
quency may be checked by the method 
of harmonics. Information on how to 
receive and utilize the signals is given 
in pamphlets obtainable on request to 
the Bureau of Standards, Washington, 
D. C. 

The transmissions consist mainly of 
continuous, unkeyed carrier frequency, 
giving a continuous whistle in the 
phones when received with an oscil- 
latory receiving set. For the first five 
minutes there are transmitted the gen- 
eral call (CQ de WWY) and announce- 
ment of the frequency. The fre- 
quency and the call letters of the sta- 
tion (WWV) are given every 10 
minutes thereafter. 

Supplementary experimental trans- 
missions are made at other times. 
Some of these are made with mod- 
ulated waves, at various modulation 
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frequencies. Information regarding 
proposed supplementary  transmis- 
sions is given by radio during the 
regular transmissions, and also an- 
nounced in the newspapers. 

The bureau desires to receive re- 
ports on the transmissions, especially 
because radio transmission phenom- 
ena change with the season of the 
year. The data desired are approxi- 
mate field intensity, fading character- 
istics, and the suitability of the trans- 
missions for frequency measurements. 
It is suggested that in reporting on in- 
tensities, the following designations 
be used where  field-intensity meas- 


urement apparatus is not used: (1) 
Hardly perceptible, unreadable; (2) 
weak, readable now and then; (3) 


fairly good, readable with difficulty; 
(4). good, readable; and (5) very 
good, perfectly readable. A statement 
as to whether fading is present or 
not is desired, and if so, its character- 
istics, such as time between peaks of | 
signal intensity. Statements as_ to 
type of receiving set and type of an- 
tema used are also desired. The 
bureau would also appreciate reports 
on the use of the transmissions for 
purposes of frequency measurement 
or control, 

All reports and letters regarding the 
transmissions should be addressed 
Bureau of Standards, Washington, 
To. 


NEW AND REVISED PUBLICATIONS 
ISSUED DURING FEBRUARY, 1932 


Journal of Research * 


Bureau of Standards Journal of Re- 
search, vol. 6 (RP Nos. 259 to 328, 
inclusive), bound in. cloth, $2.75. 
(foreign, $3.50). 


Research Papers? 


(Reprints from Journal) 


RP357. Aqueous solutions of ethylene - 
glycol, glycerin, and sodium silicate 
as quenching media for steels; T, H. 
Hamill. Price, 15 cents, 

RP372. Highly purified wood fibers as 
paper-making material; R. H. Rasch, 
M. B. Shaw, and G. W. Bicking. 
Price, 15 cents. 


1Send orders for publications under this 
heading only to the Superintendent of Docu- 
ments, Government Printing Office, Wash- 
ington, D. C. Subscription to Technical 
News Bulletin, 25 cents per year (United 
States and its possessions, Canada, Cuba, 
Mexico, Newfoundland, and Republic of 
Panama) ; other countries, 40 cents. Sub- 
scription to Journal of Research, $3 per 
year; other countries, $3.75. Subscription 
to Commercial Standards Monthly, $1 per 
year; other countries, $1.25. 
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-RP378. Preliminary note on an auto- 
matic recorder giving a continuous 
height record of the Kennelly-Heavi- 
side layer; T. R. Gilliland and G. 
W. Kenrick. Price, 10 cents. 

“‘RP379. Laboratory rectifying stills of 
glass; J. H. Bruun and S. T. 
Schicktanz. Price, 20 cents. 

‘RP382. The determination of the Cco- 
efficient of cubical expansion of 
Solid benzoic acid by means of a 
gas-filled dilatometer; HE. R. Smith. 
Price, 5 cents. 

*RP388. Thermal expansion of heat- 
resisting alloys; nickel-chromium, 
iron-chromium, and nickel-chromi- 
um-iron alloys; P. Hidnert. Price, 
25 cents, 

“RP389. The physical properties of cast 
stone; J. Tucker, jr., G. W. Walker, 
and J. A. Swenson. Price, 5 cents. 

“RP390. Investigations of Kennelly- 
Heaviside layer heights for fre- 
quencies between 1,600 and 8,650 
kilocycles per second; T. R. Gilli- 
land, G. W. Kenrick, and K. A. Nor- 
ton. Price, 10 cents. 

“RP391. Determination of insoluble 
matter in shellac; C. C. Hartman. 
Price, 5 cents. 


“RP392. Derivatives of  4-glucosido- 
mannose; H. §S. Isbell. Price, 10 
cents. 


“RP393. Thermal expansion of gaso- 
lines from 0° to 80° C.; C. S. Cragoe 
and E. E. Hill. Price, 5 cents. 

“RP395. The effect of p. on the photo- 
chemical decomposition of silk; M. 
Harris and D. A. Jessup. Price, 5 
cents. 

RP398. Volumetric determination of 
pentoses and pentosans; G. M. Kline 
and 8S. F. Acree. Price, 5 cents. 


Commercial Standards? 


‘CS30-31. Colors for sanitary ware. 
Price, 20 cents. 

CS32-381. Cotton cloth for rubber and 
pyroxylin coating. Price, 5 cents. 

‘CS36-31. Fourdrinier wire cloth. 
Price, 10 cents. 


Commercial Standards Monthly ?” 


Commercial Standards Monthly, vol. 
8, No. 8, February, 1932. Price, 10 
cents. Obtainable by subscription. 


1Send orders for publications under this 
heading only to the Superintendent of Docu- 
ments, Government Printing Office, Wash- 
ington, D. C. Subscription to Technical 
News Bulletin, 25 cents per year (United 
States and its possessions, Canada, Cuba, 
Mexico, Newfoundland, and Republic of 
Panama); other countries, 40 cents. Sub- 
seription to Journal of Research, $3 per 
“year; other countries, $3.75. Subscription 
to Commercial Standards Monthly, $1 per 
-year; other countries, $1.25. 


TECHNICAL NEWS BULLETIN 


Technical News Bulletin * 


Technical News Bulletin No. 178, Feb- 
ruary, 1932. Price, 5 cents. Ob- 
tainable by subscription. 


LETTER CIRCULARS 2 


LC319. List of publications relating to 
photography. 

LC320. Automobile engine lubricating 
oils. (Supersedes LC298.) 

LC321. Rubber latex. 


OUTSIDE PUBLICATIONS * 


Superconductivity with respect to 
alternating currents, F. B. Silsbee, 
R. B. Scott, and F. G. Brickwedde, 
Physical Review (Corning, N. Y.), 
vol. 39, p. 379, January 15, 1932. 

Thermal expansion of copper alloys, 
Peter Hidnert, Physical Review 
(Corning, N. Y.), vol. 39, p. 551, 
February 1, 1982. 

Thermische ausdehnung von beryllium 
and. beryllium-aluminiumbegierun- 
gen, Peter Hidnert and W. T. 
Sweeney (translated into German 
by Dr. Ing. Haas, Aachen, Ger- 
many), Zeitschrift fiir Metallkunde 
(Berlin, Germany), vol. 20, p. 225, 
1928. 

The interpolation method in routine 
detonation testing, D. B. Brooks, 
Society of Automotive HEngineers 
Journal (New York, N. Y.), vol. 30, 
No. 1, p. 54, January, 1932. 

Testing of aircraft engines, H. K. 
Cummings, The Yale Scientific Mag- 
azine (New Haven, Conn.), vol. 6, 
No. 2, p. 11, January, 19382. 

A hydrogen isotope of mass 2, H. C. 
Urey, F. G. Brickwedde, and G, M. 
Murphy, Physical Review (Corning, 
N. Y¥.), vol. 89, p. 164, January, 
1932. 


1Send orders for publications under this 
heading only to the Superintendent of Docu- 
ments, Government Printing Office, Wash- 
ington, D. C. Subscription to Technical 
News Bulletin, 25 cents per_year (United 
States and its possessions, Canada, Cuba 
Mexico, Newfoundland, and Republic o 
Panama); other countries, 40 cents. Sub- 
scription to Journal of Research, $3 per 
year; other countries, $3.75. Subscription 
to Commercial Standards Monthly, $1 per 
year; other countries, $1.25 

2“QTetter circulars’ are in mimeographed 
form and are designed primarily to answer 
specific inquiries. The supply is necessa- 
rily limited, so that, in general, but one 
copy can be sent in answer to each request. 
Copies are available only on application to 
the Bureau of Standards, Washington, D. C. 
No mailing list is maintained for ‘ letter 
circulars ’’ and complete sets of back num- 
bers can not be furnished. 

3“ Outside publications ” are not for dis- 
tribution or sale by the Government, unless 
otherwise noted. Requests should be sent 
direct to publishers. 
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Chromaticity sensibility to stimulus 
differences, D. B. Judd, Journal, 
Optical Society of America (Ithaca, 
N. Y.), vol. 22, No. 2, p. 72, Feb- 
ruary, 1932. 

ffect of aging on taut rubber dia- 
phragms, D. H. Strother and H. B. 
Henrickson, National Advisory Com- 
mittee for Aeronautics (Washington, 
D. ©.) Technical Note No. 409, 
February, 1932, (Obtainable only 
on application to the Nat'l] Adv. Com. 
Aero. ) 

National hydraulic laboratory will ex- 
pedite research, George K. Burgess, 
Research Laboratory Record (Chi- 
cago, Ill.), vol. 1, No. 3, p. 98, Feb- 
ruary, 1932. 

Report of subcommittee on light fast- 
ness, V. Fade-Ometer tests with a 
Corex-D globe, W. H. Cady and 
W. C. Smith, American Dyestuff Re- 
porter (New York, N. Y.), vol. 20, 
p. 754, November 23, 1931. 

The effect of pH on the photochemical 
decomposition of silk, M. Harris and 
D. A. Jessup, American Dyestuff Re- 
porter (New York, N. Y.), vol. 20, 
p. 795, December 7, 1931. 

The influence of grease on the deterio- 
ration of chestnut and quebracho 
tanned leathers by sulphuric acid, 
R. C. Bowker (reprinted from Jour- 
nal, American Leather Chemists As- 
sociation) Hide and Leather (Chi- 
CARO Aci ade, ROL, .) Saby eNOnsintty Danek ds 
January 9, 1932. 

Surface coatings for aluminum alloys, 
W. H. Mutchler, Metals and Alloys 
(Chemical Catalogue Co., New York, 
N. Y.), December, 1931. 

Cold treating metallic alloys, H. S. 
Rawdon, Metal Progress (Cleveland, 
Ohio), vol. 21, p. 29, February, 1932. 

Influence of chemical composition and 
heat treatment of steel forgings on 
machinability with shallow lathe 
cuts, T. G. Digges, Transactions, 
American Society of Mechanical 
Engineers (New York, N. Y.), sec- 
tion on machine shop practice, vol. 
54, p. 49, February 15, 19382. 
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Properties of bearing metals at ele- 
vated temperatures, H. K. Hersch- 
man and J. L. Basil, Discussion of 
paper by Darby. Special volume of 
A. 8S. T. M.: A. S. M. EB. (American: 
Society for Testing Materials, 1315. 
Spruce Street, Philadelphia, Pa.). 
Symposium on effect of temperature 
on metals; p. 3382, 1931. 

A practical method for studying the- 
running quality of a metal cast in 
foundry molds, C. M. Saeger, jr., and 
A. I. Krynitsky (reprinted in full: 
from Transactions, American Foun- 
drymen’s Association, vol. 2, p. 513). 
Metal Industry (London, England),. 
vol. 40, p. 171, February 8 and 12,. 
1932. 

Special high-temperature refractories, . 
W. H. Swanger and F. R. Caldwell 
(reprinted from Bureau of Stand- 
ards Journal of Research, vol. 6, No. 
6, June, 1931). Metal Industry~ 
(London, England), vol. 40, p. 149, 
January 29, 1932; and vol. 40, p.. 
197, February 12, 1932. 

The following articles were published 
in the series on a topical survey of" 
the Federal Government, by the- 
United States Daily (Washington,. 
BB Sls om 

Application of machinery to sim-. 
plified practice, EH. W. Ely, vol. 
6, No. 297, p. 10, February 19,. 
1932. 

Industrial safety codes for ma- 
chinery, H. S. Norton, vol. 6... 
No. 298, p. 8, February 20, 1932. 

Studies of lubrication of machin- 
ery, O. C. Bridgman, vol. 6, No. 
299, p. 10, February 23, 1932. 

Investigating machinery perform-- 
ance and design, Louis Jordan,,. 
vol. 6, No. 300, p. 10, February~ 
24, 1932. 

Study of fabrication of machinery 
frames, H. L. Whittemore, vol. 
6, No. 301, p. 8, February 25, 
1932. 

Gaging machinery parts for inter-- 
changeability, H. W. Bearce, vol.. 
6, No. 802, p. 8, February 26,. 
1932. 
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